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acetate copolymer wax, CAS No 24937-78-8 for use in food contact 
materials
1 
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(CEF)
2, 3 
European Food Safety Authority (EFSA), Parma, Italy 
ABSTRACT 
This scientific opinion of the EFSA Panel on Food Contact Materials, Enzymes, Flavourings and Processing 
Aids deals with the safety assessment of the polymeric additive ethylene-vinyl acetate copolymer wax, CAS No 
24937-78-8,  FCM  substance  No  00969  for  use  as  a  dispersing  agent,  lubricant,  pigment  carrier,  and/or  a 
processing  aid  in  the  production  of  plastic  materials  made  from  polymers  such  as  polyethylene  (PE), 
polypropylene (PP) or polyethylene terephthalate (PET). Final articles are intended for repeated contact with all 
types of foodstuffs at any conditions of time and temperature. The copolymer has a weight-averaged molecular 
weight higher than 6 000 Da and the low molecular weight fraction (LMWF) below 1 000 Da was estimated to 
be below 10 % w/w The copolymer starts decomposing at temperatures above 230 °C, which is above the 
maximum process temperature of PE and PP but it is below the maximum process temperature of PET. The 
Panel considered that in the absence of information on possible thermal decomposition products, the use of the 
substance in PET should be excluded. The specific migration of the LMFW from polyolefins was conservatively 
estimated to be up to approximately 5.8 mg/kg food. There is no evidence of genotoxicity of ethylene-vinyl 
acetate copolymer wax. A 120 day oral toxicity study in rats showed no indication of accumulation. Therefore, 
the  CEF  Panel  concluded  that  the  substance  ethylene-vinyl  acetate  copolymer  wax  does  not  raise  a  safety 
concern for the consumer if it is used as additive up to 2 % in polyolefins and the migration of low molecular 
weight oligomeric fraction below 1 000 Da does not exceed 5 mg/kg food. 
© European Food Safety Authority, 2014 
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SUMMARY 
Within the general task of evaluating substances intended for use in materials in contact with food 
according to the Regulation (EC) No 1935/2004 of the European Parliament and of the Council of 27 
October 2004 on materials and articles intended to come into contact with foodstuffs, the CEF Panel 
received a request from the Bundesamt für Verbraucherschutz und Lebensmittelsicherheit, Germany, 
for  safety  assessment  of  the  substance  ethylene-vinyl  acetate  copolymer  wax  following  a 
corresponding application from the applicant BASF SE, Germany. 
The safety assessment of ethylene-vinyl acetate copolymer wax with CAS No 24937-78-8 and the 
FCM substance No 00969 was requested for use as additive in polymers such as polyethylene (PE), 
polypropylene (PP), or polyethylene terephthalate (PET) at a maximum use level of 2 % (w/w) in 
plastics. Final articles are intended for repeated contact with all types of foodstuffs at any condition of 
time and temperature. 
The substance has not been evaluated by the SCF or AFC/CEF Panels. However, the comonomers, 
ethylene (85-94 %) with FCM substance No 00125 and vinyl acetate (6-15 %) with FCM substance 
No 00231, used to manufacture the copolymer are authorised as monomers for food contact materials 
with a specific migration limit (SML) of 12 mg/kg for vinyl acetate and no SML for ethylene. 
The copolymer has a weight-averaged molecular weight higher than 6 000 Da and the low molecular 
weight fraction (LMWF) below 1 000 Da was estimated to be below 10 % w/w. The copolymer starts 
decomposing at temperatures above 230 °C, which is above the maximum process temperature of 
polyethylene and polypropylene but it is below the maximum process temperature of PET. The Panel 
considered that in the absence of information on possible thermal decomposition products, the use of 
the substance in PET should be excluded. Specific migration of the LMWF was estimated for extruded 
films  of  low  density  polyethylene  (LDPE)  containing  copolymer  wax  (ethylene-vinyl  acetate 
copolymer  with  a  maximum  content  of  20  %  of  vinyl  acetate).  Tests  were  performed  as  time-
dependent migration experiments using food simulants such as 95 % ethanol and olive oil. Migration 
of the LMWF from a worst-case polymer (i.e. LDPE) containing the highest intended concentration of 
the copolymer additive (i.e. 2%) was conservatively estimated to be up to approximately 5.8 mg/kg. 
The  substance  is  a  polymeric  additive  without  any  structural  alert  for  genotoxicity  and  it  is 
manufactured using authorised monomers. In a 120-day oral toxicity study in rats no indication of 
accumulation  was  reported.  The  Panel  concludes  that  no  accumulation  of  ethylene-vinyl  acetate 
copolymer wax in man is anticipated. 
The CEF Panel concluded that the substance ethylene-vinyl acetate copolymer wax does not represent 
a safety concern for the consumer if the substance is only to be used as an additive up to 2 % w/w in 
polyolefin materials and articles and the migration of low molecular weight oligomeric fraction below 
1 000 Da does not exceed 5 mg/kg food. Ethylene-vinyl acetate copolymer wax 
 
EFSA Journal 2014;12(2):3555  3 
TABLE OF CONTENTS 
Abstract .................................................................................................................................................... 1 
Summary .................................................................................................................................................. 2 
Table of contents ...................................................................................................................................... 3 
Background as provided by the legislation .............................................................................................. 4 
Terms of reference as provided by the legislation  .................................................................................... 4 
Assessment ............................................................................................................................................... 5 
1.  Introduction ..................................................................................................................................... 5 
2.  General information  ......................................................................................................................... 5 
3.  Data available in the dossier used for this evaluation  ...................................................................... 5 
4.  Evaluation ........................................................................................................................................ 6 
4.1.  Non-toxicological data ............................................................................................................ 6 
4.2.  Toxicological data  ................................................................................................................... 6 
Conclusions .............................................................................................................................................. 8 
Documentation provided to EFSA ........................................................................................................... 8 
References ................................................................................................................................................ 8 
Glossary and abbreviations ...................................................................................................................... 9 Ethylene-vinyl acetate copolymer wax 
 
EFSA Journal 2014;12(2):3555  4 
BACKGROUND AS PROVIDED BY THE LEGISLATION 
Before a substance is authorised to be used in food contact materials and is included in a positive list 
EFSA´s opinion on its safety is required. This procedure has been established in Articles 8 and 9 of the 
Regulation (EC) No 1935/2004 of the European Parliament and of the Council of 27 October 2004 on 
materials and articles intended to come into contact with food
4. 
According to this procedure the industry submits applications to the Member States competent 
Authorities which in their turn transmit the applications to the EFSA for their evaluation. The 
application is supported by a technical dossier submitted by the industry following the SCF guidelines 
for the “presentation of an application for safety assessment of a substance to be used in food contact 
materials prior to its authorisation” (EC, 2001). 
In  this  case,  EFSA  received  an  application  from  Bundesamt  für  Verbraucherschutz  und 
Lebensmittelsicherheit,  Germany,  requesting  the  evaluation  of  the  additive  ethylene-vinyl  acetate 
copolymer wax with the CAS No 24937-78-8 and the FCM substance No 00969. 
TERMS OF REFERENCE AS PROVIDED BY THE LEGISLATION 
EFSA is required to carry out assessment on the risks originating from the migration into food of the 
additive ethylene-vinyl acetate copolymer wax, intended to be used as an additive in plastic materials 
(PE, PP and PET) for food contact articles and to deliver a scientific opinion according to Regulation 
(EC) No 1935/2004 the European Parliament and of the Council on materials and articles intended to 
come into contact with food. 
 
 
                                                       
4 Commission Regulation (EC) No 1935/2004 of 27 October 2004 on materials and articles intended to come into contact 
with food and repealing Directives 80/590/EEC and 89/109/EEC. OJ C 117, 30.4.2004, p. 1. Ethylene-vinyl acetate copolymer wax 
 
EFSA Journal 2014;12(2):3555  5 
ASSESSMENT 
1.  Introduction 
The  European  Food  Safety  Authority  was  asked  by  the  Bundesamt  für  Verbraucherschutz  und 
Lebensmittelsicherheit, Germany, to evaluate the safety of ethylene-vinyl acetate copolymer wax with 
CAS No 24937-78-8 and FCM substance No 00969. The request has been included in the EFSA’s 
register of received questions under number EFSA-Q-2013-00282. The dossier was submitted by the 
applicant, BASF SE, Germany. 
2.  General information 
According  to  the  applicant,  the  substance  ethylene-vinyl  acetate  copolymer  wax  is  a  polymeric 
additive intended to be used as a dispersing agent, lubricant, pigment carrier, and/or processing aid, in 
the production of plastic materials made from polymers such as polyethylene (PE), polypropylene (PP) 
or polyethylene terephthalate (PET). The additive is intended to be used up to a maximum level of 2 % 
w/w in plastics for the food contact article. Final articles are intended for repeated contact with all 
types of foodstuffs under any conditions of time and temperature. 
The substance has not been evaluated previously by the SCF or the AFC/CEF Panels. However, the 
co-monomers, ethylene (85-94 %) with FCM substance number 00125 and vinyl acetate (6-15 %) with 
FCM substance number 00231, used to manufacture the copolymer are authorised as monomers for 
food contact materials
5 with a specific migration limit (SML) of 12 mg/kg food for vinyl a cetate and 
no SML for ethylene. 
3.  Data available in the dossier used for this evaluation 
The  studies  submitted  for  evaluation  followed  the  SCF  guidelines  for  the  presentation  of  an 
application for safety assessment of a substance to be used in food contact materials prior to its 
authorisation (EC, 2001). 
Non-toxicity data: 
  Data on identity 
  Data on physical and chemical properties 
  Data on intended use and authorisation 
  Data on migration of the substance  
  Data on residual content of the substance 
  Data on oligomers 
  Data on identification, quantification and migration of a reaction product 
 
Toxicity data: 
  Bacterial gene mutation test on oxidised polyethylene waxes 
  In vitro mammalian cell gene mutation test on oxidised polyethylene waxes 
  In vitro mammalian chromosome aberration test on oxidised polyethylene waxes 
  120-day oral toxicity study in rats 
  90-day oral toxicity rat studies on oxidised polyethylene waxes 
 
                                                       
5 Commission Regulation (EU) No 10/2011 of 14 January 2011 on plastic materials and articles intended to come into  
  contact with food. Text with EEA relevance. OJ L 12, 15.1.20121, p. 1-89. Ethylene-vinyl acetate copolymer wax 
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4.  Evaluation 
4.1.  Non-toxicological data 
Chemical formulae:  [C2H4]n[C4H6O2]m 
Chemical structure:   
            
The copolymer has a weight averaged molecular weight (Mw) above 6 000 Da, a number averaged 
molecular  weight  (Mn)  above  2  000  Da,  and  a  molecular  mass  range  of  200  -  10  000  Da.  The 
copolymer is insoluble in water and in n-octanol. The Log Po/w was not provided. The low molecular 
weight fraction below 1 000 Da (LMWF) is estimated to be below 10 % w/w in the copolymer, 
therefore below 0.2 % (2000 mg/kg) in final articles. 
The purity is higher than 99.98 %. Residual ethylene and vinyl acetate monomers in the copolymer are 
estimated to be no more than 50 and 150 mg/kg respectively. Ethylene monomer residues are unlikely 
to  be  present  in  the  final  article  due  to  the  chemical’s  volatility  and  the  high  temperatures  and 
degassing steps used in manufacturing of the copolymer. The amount of vinyl acetate potentially 
migrating into food was calculated to be at least two orders of magnitude below the SML of 12 mg/kg. 
The  copolymer  starts  decomposing  at  temperatures  above  230  °C,  which  is  above  the  maximum 
process temperature of polyethylene and polypropylene but below the maximum process temperature 
of PET. Therefore, thermal decomposition of the copolymer may occur during the manufacture of PET 
materials and articles containing the additive. The possible degradation products were not addressed 
by  the  applicant.  The  Panel  considered  that  in  the  absence  of  information  on  possible  thermal 
decomposition products, the use of the substance in PET should be excluded. Specific migration of the 
LMWF  was  estimated  for  extruded  films  of  low  density  polyethylene  (LDPE)  containing  the 
copolymer (maximum content of 20 % of vinyl acetate). Tests were performed as time-dependent 
migration experiments using food simulants such as 95 % ethanol and olive oil. By using analysis of 
the simulants by gas chromatography and by gel permeation chromatography, along with migration 
modelling calculations, migration of the LMWF from a worst-case polymer (i.e. LDPE) containing the 
highest intended concentration of the copolymer (i.e. 2 %) was conservatively estimated to be up to 
approximately 5.8 mg/kg. Approximately 90 % of the migrated amount consisted of oligomers with a 
molecular weight below 500 Da and the remaining 10 % was in the range of 500 to 1 000 Da. 
4.2.  Toxicological data 
The substance is a polymeric additive manufactured using the monomers ethylene and vinyl acetate, 
evaluated by the SCF in 1999 (SCF, 1999) and authorised with no SML and with a SML of 12 mg/kg 
food, respectively. 
Ethylene is considered non-genotoxic and of low toxicological potential (HSBD, 2006). 
A risk characterization of vinyl acetate was performed in the context of Council Regulation (EEC) No 
793/93
6 on the evaluation and control of existing substances (EU-RAR, 2008). According to the EU-
RAR, vinyl acetate is rapidly hydrolysed by carboxylesterases to acetic acid and vinyl alcohol, which 
quickly rearranges to acetaldehyde. At high concentrations of vinyl acetate the detoxifying activity of 
                                                       
6  Council Regulation (EEC) No 793/93 of 23 March 1993 on the evaluation and control of the risks of existing substances.  
  OJ L 84, 5.4.1993, p. 1. Ethylene-vinyl acetate copolymer wax 
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aldehyde dehydrogenases is overwhelmed, and non-physiological high intracellular concentrations of 
acetaldehyde  are  produced.  Acetaldehyde  is  a  metabolic  intermediate  with  low  background 
concentrations,  with  genotoxic  and  carcinogenic  effects  limited  to  non-physiologically  high 
concentrations. Genotoxicity data on vinyl acetate are in line with the hypothesis that vinyl acetate 
genotoxicity is mediated by acetaldehyde: similarly to acetaldehyde, vinyl acetate is genotoxic  in 
vitro, with a threshold nonlinear dose-response (Budinsky et al., 2013), and non-genotoxic in vivo 
when evaluated at non-lethal doses (Albertini, 2013). The EU-RAR concluded that genotoxicity of 
vinyl acetate is based on a threshold mode of action, and it is limited to toxic doses (EU-RAR, 2008). 
Long-term inhalation or oral administration of vinyl acetate to experimental animals produced tumors 
at the primary site of exposure. According to the EU-RAR, carcinogenicity of vinyl acetate is based on 
a secondary mechanism, due to the intracellular accumulation of acetaldehyde at high concentrations 
of vinyl acetate which results in increased cell proliferation and possibly DNA damage. Thus vinyl 
acetate is considered a high dose, threshold carcinogen (EU-RAR, 2008). 
The Panel agreed with the conclusions of the EU-RAR and considered the low amounts of vinyl 
acetate possibly migrating into food to be of no toxicological concern. 
The  acetate  groups  in  ethylene-vinyl  acetate  copolymer  wax  are  expected  to  be  hydrolysed  by 
esterases, similarly to vinyl acetate, and this would leave an ethylene-vinyl alcohol copolymer chain. 
Neither the copolymer itself nor its hydrolysis product have structural alerts for genotoxicity. Overall, 
the  Panel  concluded  that  the  ethylene-vinyl  acetate  copolymer  wax  does  not  raise  concern  for 
genotoxicity. 
An oral 120-day rat study on a polymeric additive with a vinyl acetate content of 12-13 % (w/w) and 
an ethylene content of 87-88 % (w/w) related to the ethylene vinyl acetate copolymer wax under 
evaluation (vinyl acetate content 6-15% and ethylene content 85-94 %) was performed in 1966. Data 
were reported on the following parameters: body weights, hematology, urinalysis, serum glutamate 
pyruvate  transaminase  levels, liver and  kidney  weights  and  histological  examinations  of  10 inner 
organs. No substance-related changes were observed in the above parameters in rats fed with a diet 
containing 50 000 or 100 000 mg/kg bw/day of the test substance compared to control rats (approx. 4 
000 or 8 000 mg/kg bw/day), i.e. the NOAEL in this study was considered to be 8 000 mg/kg bw/day ( 
the highest dose tested). Notwithstanding the limited end points of this study these data indicate that 
ethylene-vinyl acetate copolymer wax has a low sub-chronic toxicity. The LMWF content of that 
polymeric additive is not known, but given the similarity between the types of polymer, the content is 
anticipated  to  be  similar  to  the  LMWF  content  in  the  ethylene  vinyl  acetate  copolymer  under 
evaluation (i.e. approximately 10%). Nevertheless considering, conservatively, a LMWF content of 
only 1% in the polymeric additive used in the 120-day study, for the LMWF of that additive an 
NOAEL of 80 mg/kg bw/d can be estimated, (assuming that the more heavy fraction is completely 
non-toxic). The Panel concluded that this NOAEL value would provide a sufficiently large margin of 
safety of approximately 1000 compared to the exposure to the LMWF from the ethylene vinyl acetate 
copolymer under evaluation at a maximum migration level of 5 mg/kg food, bearing in mind that 
uncertainty  due  to  read-across  should also  be  taken  into  account. This  conclusion  is  in  line  with 
supportive data from subchronic studies on oxidised polyethylene waxes evaluated by EFSA (EFSA, 
2009). These data included five 90-day rat studies each on different commercial products, with the 
lowest NOAEL of 500 mg/kg bw/day and a reproduction and developmental toxicity diet rat study 
(OECD 421) on a LMWF of oxidised polyethylene waxes with a NOAEL of 1 000 mg/kg bw/day or 
higher. 
 
In the absence of data on potential accumulation and taking account of the likely hydrolysis of the 
substance to an ethylene-vinyl alcohol copolymer chain, the Panel considered as supporting evidence 
results from the studies on oxidised polyethylene waxes, which have a very low solubility in water and 
octanol, similar to ethylene-vinyl acetate copolymer wax. The results of these studies do not indicate 
an  accumulation  potential  of  oxidised  polyethylene  waxes,  i.e.  no  precipitation  was  observed  in Ethylene-vinyl acetate copolymer wax 
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sensitive tissues such as liver or lymph nodes (EFSA, 2009). Therefore, the Panel concluded that 
similarly no accumulation of ethylene-vinyl acetate copolymer wax in man is anticipated. 
CONCLUSIONS  
Having considered the above-mentioned data, the CEF Panel concluded that the substance ethylene-
vinyl acetate copolymer wax does not raise a safety concern for the consumer if the substance is used 
as additive up to 2 % w/w in only polyolefin materials and articles and the migration of low molecular 
weight oligomeric fraction below 1 000 Da does not exceed 5 mg/kg food. 
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 GLOSSARY AND ABBREVIATIONS 
AFC  Scientific Panel on Food Additives, Flavourings, Processing Aids and Materials in 
Contact with Food 
CAS    Chemical Abstracts Service 
CEF  Scientific Panel on Food Contact Materials, Enzymes, Flavourings and Processing 
Aids 
Da    Dalton 
EC    European Commission 
EEC    European Economic Community 
EFSA     European Food Safety Authority 
EU    European Union 
EU-RAR   European Union Risk Assessment Report 
FCM    Food Contact Materials 
LDPE    Low Density Polyethylene 
LMWF   Low Molecular Weight Fraction 
Mn    Averaged Molecular Weight 
Mw    Molcular Wight 
NOAEL  No Observed Adverse Effect Level 
OECD    Organisation of Economic Co-operation and Development 
SCF    Scientific Committee on Food 
SML    Specific Migration Limit 
PE    Polyethylene 
PET    Polyethylene Terephthalate 
Po/w    Octanol/Water partition coefficient 
PP    Polypropylene 
 